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IgST.-The average heart rate of the chick increases from 286 beats/min. at I day to 475 at I week, with the greatest change occurring during the first 3 days. Heart rate continues to increase slowly to a maximum of approximately 500 beats at 3-4 weeks, then declines gradually to a stable adult level between 280 and 350 at about 6 months. Between the I 2th and 17 weeks, the heart rate of the male dropped below that of the female, approximating the sex difference found in adults. Heart rate measurements on gonadectomized and gonadotrophin treated birds failed to indicate the role, if any, of gonadal hormones in the development of the sex difference in heart rate.
T HE ADULT
female chicken exhibits a controls except for the females where 13 birds were significantly higher heart rate than the treated and 19 were used as controls. All treated birds male (l-3), but there is no sex difference were injected when approximately 6 weeks of age with in the rate of day-old chicks (4). The, as yet, 5.0 Cartland-Nelson units (Gonadogen) every other day for IO days (total dose about 500 IV). The capons undetermined age at which this sex difference and poulards were injected for 20 days. All data were is manifested and possible influence of gon.adal subjected to an analysis of variance. hormones in its development are the objectives of this experiment.
RESULTS
Results presented ( fig. I) show heart rates METHODS Heart rates were determined on five different groups of chickens ranging in age from I day to 26 weeks. Heart rate was measured either on a standard electrocardiograph using needle electrodes (s), or on a direct writing oscillograph, using a strain gauge pulse detector (6). Birds were restrained either in a supine or prone position, as convenient. Measurements were made at laboratory tenqxraturcs (6%75"F), in most inshnces, of 284 & 15.1 beats/min. for the I-day-old chick and 474 Z& 13.5 for the I-week-old bird. The heart rat,e continues to rise until 2-3 weeks of age, but thereafter begins to decline. A4t the 5th week comb size was used to differentiate the sexes, but there was no statistical difference in heart rate by sex, rates of the male and female being 454.8 and 456.4, respectively. -.
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- in heart rate of White Leghorn (385 & 7.5 beats). At the 17th week, the absolute values continued to decline, but the female rate remained between II to 12 % faster than the male which is approximately the difference found in adults (2, 3).
To determine whether the gonadal hormones play a role in the control of heart rate, measurements were made on normal and gonadectomized male and female White Leghorn chicks at 7, 9, 13, 17 to 18, 22 and 26 weeks of age (table I) . At 7 weeks of age heart rates of the male and capon were significantly lower than in the poulard. At 9 and 13 weeks the rate of the male was significantly slower than that of the female and poulard and continued to remain so. The heart rate of the capon decreased at the 17 th week and was significantly slower than in the female and poulard, but this relationship was only for this determination. The rate increased again at the 22nd and 26th weeks. Heart rates of the capon, poulard, and female at these periods were much higher than that of the male.
A group of chicks was injected with exogenous gonad0 trophins (PIUS) to determine whether gonadotrophins played a role in the control of heart rate in chickens, as has been reported on blood pressure (7), and whether through accelerated sexual maturation of the gonads in the young male and female, the adult rate could be approached. Administration of PMS did not alter heart rate in the presence or absence of the gonads. in A review of the literature on heart rate .dicates tha t the h .eart rate of the embryo is DISCUSSION approximately 128 beats/min. at 3 days of incubation, that it increases up to zao/min. at 8 days, and that it levels off at about 190-200 beats/min. throughout the next IO days of incubation (8).
Our results are contrary to those of Bogue (4, who reported that the heart rate of the chick rises for the first 12 hours after hatching to a level of about 300 beats/min. and remains at this level throughout the remainder of its life. Krakower and Heino (9) report values of 471 beats/min. for 32-38-day-old chicks and 363 beats for go-days and older birds. These la&er figures are in agreement with our findings.
Since the chick is subject to heart rate changes with excitation through handling or noise, with the male being more prone to this excitement (4), the values reported herein should have reflected a higher rate in the male if the increased rate was due principally to nervous disturbances, but this was not the case.
The sex difference in heart rate commences at the period when the gonads begin to elaborate the gonadal hormones. Since the heart rate of capons is similar to that of females, one might believe that androgen plays a major role in the control of heart rate in chickens. However, lack of androgen is not responsible for the higher heart rate of capons as compared to males because administration of androgen to capons did not change the heart rate, nor did androgen administration to females slow the heart rate (Ringer, unpublished observations). Poulards at 26 weeks of age had combs approximating those of males, Nonsignificant groupings so apparently androgen was being secreted in large amounts by testicular tissue of the right ovitestes, yet heart rate was unaltered. Estrogen as a cause of increased heart rate can apparently be ruled out since the poulard and capon have rates similar to the female. Furthermore, the injection of estrogen does not change the heart rate of males or females (7). Sexual enhancement of males and females by administration of gonadotrophins did not alter the pulse rate, further demonstrating that androgen secretion is not responsible for the decline in the male, nor estrogen for the higher level in the female. Gonadotrophins per se are also not responsible. 
